This study highlighted the occurrence of productivity and economic analysis of Indian Ocean longline fishery which was landed in Benoa port Bali Indonesia. The aim of this study is to determine feasibility of tuna longline effort based on business analysis and current condition. The data used in this study based on the Research Institute for Tuna Fisheries (RITF) observer program in Benoa from 2010-2011. This paper presents the current information on Catch per Unit of Effort (CPUE) and feasibility analysis based on the recent economic parameters. The CPUEs of tuna longline vessel in 2010 and 2011 respectively were 288.35 kg/effort and 281.97 kg/effort. The feasibility analysis of Indian Ocean tuna longline effort showed that tuna longline efforts remains profitable and feasible with payback periods (year-3, month -2 and day-18), internal rate of return (53%), average rate of return (61.24%) and net present value between Rp 1.709.897.950,-(first year) and Rp 85.331.099.211,-(at the end of 25 years).
INTRODUCTION
Tuna fisheries resource is one of the potential fisheries resources that are widely spread in Indonesia water and become an important economic value as the local consumption and exports. Tuna fishery is an important product in the world characterized by a tuna trade which was reached up to 65% for the sector of fisheries biological resources (Zulham, 2003) . Tuna product is the second biggest of the Indonesian fishery exports, contributing 14 percent of total export value (USD 352 million in 2009). The main markets for tuna export from Indonesia are Japan (35%), the United States (20%), Thailand (12%), European Union (9%), and Saudi Arabia (6%) (MMAF 2010) . Indonesia is also the biggest fresh and frozen tuna supplier to the US, contributing about 27 percent (or about 13 thousand tons) of total US fresh and frozen tuna import in 2010, valued at USD 112 million. Indonesia was the leader of tuna supplying countries to Japan (mainly yellowfin and bigeye), supplying about 20 thousand tons per year of tuna to Japan's market. Indonesia only contributes about 2 percent of total canned tuna import to the EU market, amounting to 9,800 tons in 2008 (NMFS 2011) .
Indonesia is the biggest tuna producing countries, contributing to 12.45% of total commercial tuna production in 2007, followed by Philippines (11.36%), Japan (10.23%), Taiwan (8.3%), and Korea (6.1%). Indonesia also holds important position for highly commercial species, such as yellowfin tuna, big eye, albacore, southern bluefin tuna and skipjack. Indonesia is the second important countries to produce yellowfin tuna, after Philippines, contributing to 7.5% of total global yellowfin tuna catches. Indonesia is the third biggest producing country for bigeye, albacore and Southern bluefin tuna in the world, contributing to 9.5%, 8% and 9% of their global catches respectively (FAO, 2012) .
Tuna fishing in Indonesia is dominated by industrial scale using tuna longline fishing gear (longline tuna). Directorate General of Capture Fisheries (2011), record the number of units of tuna longline fishing gear has increased an average of 3.46% from the year 2000-2010. Entering 2006, the tuna longline fisheries in Indonesia faced with many changes and challenges as a result of the rising prices of fuel oil (BBM). The increase in diesel prices greatly affected vessel operating costs and total production of the catch. Hapsari (2006) , the total production of tuna fishing effort in the tuna longline vessels owned by PT Perikanan Samudera Besar (now PT Perikanan Nusantara), before and after the increase in diesel prices decreased by 14.37%. Another problem encountered in the tuna longline fishery is the reduction of hooking rate, which is one indication of the low abundance of tuna fish stocks in the waters, so many tuna longline company required to have the ability to survive and compete in the sea. This paper presents the development of production, productivity and economic analysis of tuna longline fishing vessel in Indian Ocean. This paper also presents a feasibility evaluation of tuna longline vessels based on Research Institute for Tuna Fisheries observer data. 
MATERIALS AND METHODS Productivity /Catch per Unit Effort (CPUE)
Productivity is commonly defined as a ratio of a volume measure of output to a measure of input use among others productivity measure such as multifactor productivity or capital productivity. Productivity is an average measure of the efficiency of production. Productivity is a ratio of production output to what is required to produce it (inputs of capital, labor, land, energy, materials, etc.). The measure of productivity is defined as a total output per one unit of a total input (Freeman, 2008 M a x = 1 8 7
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Remark: RND= Rounded Weight (kg)
Feasibility Analysis
Analysis of financial feasibility of the business or investment using the Discounted Criteria such as : Pay Back Period (PP), Net Present Value (NPV), Internal Rate of Return (IRR) and Average Rate of Return (ARR).
Payback Periods (PP)
According to Williams et al., 2012 , payback period in capital budgeting refers to the period of time required for the return on an investment to "repay" the sum of the original investment. Payback period intuitively measures how long something takes to "pay for itself ". The formula to calculate payback period of a project depends on whether the cash flow per period from the project is even or uneven. In case they are even, the formula to calculate payback period is:
When cash inflows are uneven, we need to calculate the cumulative net cash flow for each period and then use the following formula for payback period:
In the above formula,
A. is the last period with a negative cumulative cash flow; B. is the absolute value of cumulative cash flow at the end of the period A; C. is the total cash flow during the period after A Payback Period (PP), is a method for calculating the time period required to return the money that has been invested from cash inflows (proceeds) which have been generated by the annual investment projects longline tuna. The faster of the payback period could give the better prospects of the business. 
Discounted Cash Flow (DCF)
According Herbohn & Harrison. 2010, Discounted Cash Flow (DCF) analysis is the technique used to derive economic and financial performance criteria for investment projects. DCF is a valuation method used to estimate the attractiveness of an investment opportunity. Discounted cash flow (DCF) analysis uses future free cash flow projections and discounts them (most often using the weighted average cost of capital) to arrive at a present value, which is used to evaluate the potential for investment. If the value arrived at through DCF analysis is higher than the current cost of the investment, the opportunity may be a good one. Calculated as:
Net Present Value (NPV)
NPV or net present value is the sum of the present value of net benefits. If the calculation results mean positive NPV investment will result in a higher than average return on the desired minimum. Formula Net Present Value (NPV) (Suliyanto, 2010) Net Present Value (NPV) ......…. (6) Where : k = Discount rate At = Cash Flow at t Periods n = the last period in which the cash flow expected Net Present Value (NPV) shows the average net profit earned during the next 25 years (2010-2035) the discount rate (interest) specific. We could make prediction using this method NPV after 25 years according to the age of ship. When the value of NPV> 1, we conclude that the tuna longline effort feasible.
Internal Rate of Return (IRR)
Internal Rate of Return (IRR) is a method for calculating the interest rate to equate the present value of all cash inflows with the flow of cash out of an investment project. IRR formula according to Suliyanto, (2010 Internal Rate of Return (IRR) describes the discount rate (interest rate) that is able to be paid by the tuna longline effort so that profits equal to zero. When IRR> discount rate/interest rate, the tuna longline investment more feasible.
Average Rate of Return (ARR)
Average Rate of Return is the method used to measure the benefits of an investment. A rate of return in this case is the profit after tax compared to the total or average investment. According to Suliyanto, (2010) Average Rate of Return (ARR) is a method used to measure the level of gains from an investment. A rate of return in this case is the profit after tax compared to the total or average investment.
RESULTS AND DISSCUSION

Results
Productivity /Catch per Unit Effort (CPUE)
From direct observations made by the observer of Fisheries Research Centre Benoa on the Indian Ocean Tuna Benoa year 2010-2011, hook rate, catch rate and catch composition calculated in (Table 2) and (Table 3) as follows:
Feasibility Analysis
Based on the analysis, tuna longline vessel required an initial investment in the form of ships, machinery, longline equipment (gears) and other equipment can be seen in Table 4 . Besides that , it also required an operational and maintenance costs (Table 5 ). This calculation used only for tuna longline vessels with size 30 GT (according to ships document). From the operating costs components, cost of fuel was the highest, reached up to 42.55% of the total operating costs. Followed by 22% cost of bait and 8% labor salaries. The U.S. dollar exchange rate of Rp 9.500, -/ $ 1 in September 2012, the price of tuna exports in this month was around $ 6 -6.5/kg while the price of local market was $ 3.5 -4/kg. The local market for Albacore was around Rp 26,500, -/kg. According ASTUIN (Indonesia Tuna Association) in 2010, the acquisition of export quality fish is 50-60% of the overall total catch of fresh fish that landed at Benoa port Denpasar, Bali.
Productivity and Economic Analysis of the ……………..at Benoa Port Bali Indonesia (Rochman, F & B Nugraha)
The revenue analysis of 30 GT tuna longline vessel with 75 days of work and 64 days setting is as follows (Table 6 ):
Assuming 300 days of operations by effectively setting day 255 days (85% of operating days), the gross income earned by tuna longline vessel for a year was Rp 3.236.467.140,-. Operating costs and depreciation during this year was Rp 1.355.579.395,. Tuna longline net income was Rp 1.880.887.745,-. This Income according to assuming diesel fuel price of Rp 4.590, -/liter (fuel subsidy). Table 6 . Tuna Longline Revenue analysis, ships capacity 30 GT with 64 setting, with exchange rate (Rp 9.500,-per 1 $ US)
Here we present the analysis of the financial feasibility of this kind of business with some assumptions (Table 7) 8, 425, 957 9, 689, 851 11, 143, 328 12, 814, 827 14, 737, 052 Deck Supply 33, 200, 801 38, 180, 921 43, 908, 059 50, 494, 268 58, 068, 408 Machine Supply 29, 408, 672 33, 819, 973 38, 892, 969 44, 726, 914 51, 435, 951 Material and Service 22, 679, 063 26, 080, 922 29, 993, 060 34, 492, 019 39, 665, 822 Labour/Honour 89, 648, 438 103, 095, 703 118, 560, 059 136, 344, 067 156, 795, 677 Medicine 1, 294, 922 1, 489, 160 1, 712, 534 1, 969, 414 2, 264, 826 Foodstuff 63, 390, 609 72, 899, 201 83, 834, 081 96, 409, 193 110, 870, 572 Document, Permit and Accomodation 9, 164, 063 10, 538, 672 12, 119, 473 13, 937, 394 16, 028, 003 Ship doc. And Overhead 23, 308, 594 26, 804, 883 30, 825, 615 35, 449, 458 40, 766, 876 Marketing Cost 16, 332, 750 18, 782, 663 21, 600, 062 24, 840, 071 28, 566, 082 Fish Care Cost 66, 453, 398 76, 421, 408 87, 884, 619 101, 067, 312 116, 227, 409 
Discussion
Analysis of Productivity
From the information above, we obtained that total hook rate of species caught by tuna longline vessel were 0.849 % (2010) and 1.118% (2011). Catch per Unit Effort (CPUE) was 288.35 kg/setting (2010) and 281.97 kg/setting (2011). CPUE of overall species from 2010-2011 tended to stable at the ranged 280-290 kg/effort. The CPUE of tuna/tuna like species (bigeye, yellowfin, southern bluefin and albacore) declined occurred in the year 2010 to 2011 ( Table 9 ).
The trend of the CPUE of tuna species continue to decline in the long term, suggesting that the tuna resource management required a new attention in order to obtain optimal results in the future. According BRKP (2007) in Ghofar (2007) , which states that the use of large pelagic fish resources are already fully exploited on the state, meaning that it can no longer increase fish capture. FAO (2012) also published the condition of the fish resources of Indonesia waters; especially Indian Ocean and the Pacific Ocean are fully exploited. Even the waters of the Indian Ocean conditions are likely to lead to over exploited.
According to Sparre & Venema (1989) CPUE is an index of abundance of fish stocks in the waters. If we compared it with the data from PT Perikanan Nusantara, CPUE of tuna longline vessels was difference. According to PT Perikanan Nusantara, trend in CPUE of PT Perikanan Nusantara of the years 1995-2010 was declined from 291-120 kg/setting (Figure 1 ).
The Hook Rate (HR) of tuna (bigeye, yellowfin, southern bluefin and albacore) has also declined in the year 2010 to 2011.The HR of tuna showed at Table  10 . Sadiyah et al. (2011) , based on analysis of data collected by the observer shows, that the development of hook rate tuna longline vessels based in Benoa also tend to decrease since 2009. 
Analysis of Feasibility
From the financial analysis above, it can be seen that the tuna longline effort is feasible to develop. Invested in this effort will achieve payback in year3th, 2th month and18th days. With discount factor/ bank interest rate 10% annual, Net Present Value (NPV) was achieved in the initial conditions (first year) of Rp 1. 709.897.950, ,-at the next 25 years (in accordance to the age of ship). The discounted cash flow (DCF) was 1.709.897.950,-(first year) and Rp 5.629.782.430,-at the next 25 years. Its mean that this kind of business classified as a profitable (positive values) business. The investment value would be increased over Rp 80 billion for the next 25 years from the first year investment (table8). Tuna longline effort is able to restore bank lending rates despite a 10% in the interest rate. Internal Rate
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Return (IRR) was 53% or 43% above interest rate level (10%). The level of income after tax was 61.24 % of the total initial investment.
CONCLUSIONS
Tuna longline effort is a capital-intensive business which is requires a careful planning to start. CPUE of tuna longline effort in 2010 and 2011 respectively were 288 kg/effort and 282 kg/effort. The feasibility studies showed that tuna longline effort was still profitable business with Payback Periods (year-3, month -2 and day-18), Net Present Value (NPV) was achieved in the initial conditions (first year) 
